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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a power 
conversion device which can suppress temperature rise 
in electronic components formed at a heavy-current 
substrate and a control circuit formed at a control 
substrate, and block radiation noise from the control 
circuit. 

SOLUTION: A control circuit substrate 8 formed with a 
control circuit is supported on a shield plate 6, and a 
plurality of vent holes (e) are formed so that the plurality 
of vent holes (e) are divided by the shield plate 6 and a 
heavy-current substrate 4, at the top surface of a 
heavy-current substrate 4 formed with a main circuit 
conductor 4a and toward the plurality of vent holes (e) 
side of a shield cover 12. As a result, cooling wind taken 
from the plurality of the vent holes is introduced by the 
heavy-current substrate 4 and the control circuit 
substrate 8, and circuit components formed on the 
substrates 4, 8 are cooled, so that temperature rise can 
be maintained within a fixed value. The control circuit 




substrate 8 which is easily affected by radiation noise is blocked and protected by the shield 
plate 6, thus enabling suppression of outflow radiation noise to the outside of the device by the 
shield cover 12, and suppress infiltrating radiation noise to the inside of the device. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A power converter which provides a vent characterized by comprising the following for 
a cooling-wind-blows suction which became independent to said control circuits in a power 
converter in said covering, and is characterized by cooling a cooling fin and a control circuit with 
predetermined air capacity simultaneous, respectively with a cooling fan which is the same 
cooling source. 

A power converter which consists at least of one side of a rectification machine which changes 

exchange into a direct current, and an inverter which changes a direct current into exchange. 

A cooling fin in which said power converter was attached to a cooling fin base. 

A control circuit which controls said power converter. 

It is wrap covering about said power converter and said control circuit. 

[Claim 2]In a power converter characterized by comprising the following, said power converter, A 
position of said covering corresponding to between a cooling fin base where other electronic 
autoparts are connected on a cooling fin base, and these main circuit electronic autoparts are 
arranged, and control circuit boards which constitute said control circuit, With and a cooling fan 
which a vent for a cooling-wind-blows suction which became independent in a position of said 
covering corresponding to between a control circuit board and the upper surfaces of said 
covering is provided, and is the same cooling source. A power converter cooling a cooling fin, 
main circuit electronic autoparts, and a control circuit with predetermined air capacity 
simultaneous, respectively. 

A power converter which consists at least of one side of a rectification machine which changes 

exchange into a direct current, and an inverter which changes a direct current into exchange. 

A cooling fin in which said power converter was attached to a cooling fin base. 

A control circuit which controls said power converter. 

It is wrap covering about said power converter and said control circuit. 

[Claim 3]The power converter according to claim 1 or 2 supporting a control circuit board which 
provided said control circuit on a shield plate which performed metal plating to the whole surface 
or one side of tabular metal or a tabular synthetic resin. 

[Claim 4]The power converter according to claim 1, 2, or 3, wherein said covering performs metal 
plating to the whole surface or an inner surface, and is constituted by metal or synthetic resin 
and two or more vents are provided in an opposite hand of a cooling fan which is a cooling 
source. 

[Claim 5]A main circuit conductor which connects said power converter and other electronic 
autoparts in a power converter, comprising, A high current board which provided a gate drive 
circuit, a DC voltage detection circuit, and a power supply circuit for control circuits which drive 
a power converter, A position of covering corresponding to [ have a control circuit board which 
constitutes said control circuit, and ] between said cooling fin base and said high current boards, 
A position of covering corresponding to between said high current board and said control circuit 
boards, With and a cooling fan which a vent for a cooling-wind-blows suction which became 
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independent in a position of said covering corresponding to between said control circuit board 
and the upper surfaces of said covering is provided, and is the same cooling source. A power 
converter cooling a cooling fin, main circuit electronic autoparts on a high current board, and a 
control circuit with predetermined air capacity simultaneous, respectively. 

A power converter which consists at least of one side of a rectification machine which changes 

exchange into a direct current, and an inverter which changes a direct current into exchange. 

A cooling fin in which said power converter was attached to a cooling fin base. 

A control circuit which controls said power converter. 

It is wrap covering about said power converter and said control circuit. 

[Claim 6]The power converter according to claim 6 supporting a control circuit board which 
provided said control circuit on a shield plate which performed metal plating to the whole surface 
or one side of tabular metal or a tabular synthetic resin. 

[Claim 7]The power converter according to claim 6 having brought near said shield plate and said 
high current board by an opposite hand of a cooling fan which is a cooling source, having 
established and arranged a predetermined interval between cooling fans, having provided 
predetermined space between said shield plate and a high current board, and providing these in 
the fin base upper surface. 

[Claim 8]The power converter according to claim 5, 6, or 7, wherein said covering performs metal 
plating to the whole surface or an inner surface, and is constituted by metal or synthetic resin 
and two or more vents are provided in an opposite hand of a cooling fan which is a cooling 
source. 

[Claim 9]Two or more vents provided in said covering with said shield plate and a high current 
board for at least one cooling of electronic parts of cooling of a control circuit, and high current 
board loading and cooling of a main circuit conductor, a rectification machine, and an inverter, 
The power converter according to claim 8 providing so that it may be distributed to 
predetermined air capacity, respectively. 

[Claim 10]The power converter comprising according to claim 7, 8, or 9: 

A shield plate which supports a control circuit board which provided said control circuit. 

To an end by the side of a cooling fan which is a cooling source with a high current board, they 

are a hole or a notch. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a power converter, especially, it has a 
rectification machine, an inverter, or a power converter by these both, and is constituted, and 
said power converter is related with the power converter constituted with a semiconductor. 
[0002] 

[Description of the Prior Art]The rectification machine which is a power converter (converter in 
which a full-wave-rectification diode or regenerative control is possible), The art indicated to 
JP,8-130884,A etc. is known, for example as conventional technology about the power converter 
provided with the control circuit which controls inverters (inverter which changes direct current 
voltage into exchange of a variable cycle and variable voltage), and these converters. The main 
circuit which consists of a semiconductor which constitutes the rectification machine with which 
the power converter by this conventional technology was formed in the heat sink, and an 
inverter, It has a control circuit for controlling a semiconductor, and a cooling fan for carrying 
out forced cooling of said main circuit, It has wrap structure with covering from the upper part 
for all the main circuits, control circuits, and cooling fans that consist of these semiconductors, 
and a control circuit is established in a position higher than the flow of the cooling wind blows by 
the cooling fan of the upper part of the semiconductor which constitutes said main circuit, and it 
is constituted. 

[0003]The art indicated to JP,2-13266,A etc. is known as other conventional technologies. The 
power converter by this conventional technology provides the fin of a cooling heat sink upward, a 
predetermined interval is opened, a control board is provided up, and covers this control board 
with upper housing, and comprises a fin end. And this power converter has the structure of 
arranging main circuit electronic autoparts (a rectification machine, a smoothing capacitor, an 
inverter, etc.) to a cooling fin base, and sealing this whole main circuit electronic-autoparts part 
with lower casing further, and establishing an air duct only in a cooling fin part. 
[0004]There is art proposed by Japanese Patent Application No. No. 250532 [ eight to ] as 
advanced technology about a power converter, for example. The initial charging current control 
resistance which was connected in parallel with a rectification machine, magnetic contact, and 
magnetic contact as for the power converter by this advanced technology, The main circuit 
conductor which connects main circuit electronic autoparts which make the electric charge of a 
smoothing capacitor and a smoothing capacitor discharge, such as discharging resistance and an 
inverter, The gate drive circuit which drives a rectification machine and an inverter, its power 
supply circuit, The voltage detector which detects the voltage (smoothing capacitor voltage) of 
the input side of an inverter, And it is constituted by the high current board by the insulating 
substrate of one sheet in which the power supply circuit which supplies electric power to a 
control circuit was established, an insulating member is made to intervene between the plus side 
main circuit conductor of said main circuit conductor, and the minus side main circuit conductor, 
and it makes it possible to aim at reduction of a radiated noise. 
[0005] 

[Problem(s) to be Solved by the Invention]In recent years, it is constituted by bulk memories, 
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such as a one chip microcomputer, ROM, and RAM, and the peripheral circuit part article of 
those for small size and a weight saving, cluster dramatically the control circuit provided on the 
control board of a power converter, and it arranges by carrying out them, raises packaging 
density and is constituted. Therefore, generation of heat of the distance between the electronic 
parts used for the control circuit poses a problem very near. 

[0006]On the other hand, although the power converter indicated to JP,8-130884,A mentioned 
above is performing cooling of the main circuit, since it is not cooling the control circuit board, it 
has the problem that there is a possibility that a control circuit may malfunction by a rise in 
heat. Namely, the vent in which this conventional technology takes in a cooling fan and cooling 
wind blows, Since there is also no direction board which it is provided so that the both ends of a 
case may be countered on about 1 straight line, and a control circuit board is fixed to a position 
higher than the flow of the wind by a cooling fan, and leads the flow of cooling wind blows to the 
control circuit board side, Since a control circuit board is hardly cooled, the electronic parts 
used for the control circuit generate heat, and it has the problem of being easy to produce 
malfunction by the rise in heat by this generation of heat. 

[0007]The rectification machine and inverter which are generally power converters comprise a 
fast switching element, and the method which controls this fast switching element by high 
frequency pulse width modulation (PWM) is adopted widely, and large scaleHzation is also 
progressing. The main circuit conductor which has connected these fast switching element and 
these emits a radiated noise (a kind of electromagnetic wave) by high dv/dt at the time of fast 
switching, and high di/dt. For a ****** reason, a radiated noise needs to make an adverse effect 
a small thing as much as possible at the peripheral equipment of the control circuit in a power 
converter and others other than a power converter. [ radiated noise / this ] 
[0008]On the other hand, a power converter given in JP,8-130884,A, Since [ to require ] the 
control circuit board is arranged right above the inverter or the main circuit conductor, It has the 
problem of not being taken into consideration about control of the radiated noise which will be 
directly influenced by a radiated noise, and has the problem that electronic parts, such as a one 
chip microcomputer, tend to cause malfunction, and is emitted to the exterior of a device, either. 

[0009]On the other hand, the power converter proposed by Japanese Patent Application No. No. 
250532 [ eight to ], Cooling of the main circuit conductor which connects a rectification 
machine, a smoothing capacitor, and an inverter, the high current board which provided a gate 
drive circuit, its power supply, the voltage detector, the power supply circuit for control circuits, 
etc. on the same board, and the control circuit board which provided the control circuit is not 
taken into consideration. Namely, since cooling to these is hardly taken into consideration to the 
main circuit conductor with which especially this conventional technology was provided in the 
high current board and the power supply circuit for control circuits, and the thing in which 
generation of heat of the discharging resistance of a smoothing capacitor is comparatively large, 
It generates heat to the current sake on which a main circuit conductor increases with the 
increase in load, and has the problem of curving a high current board according to heat 
modification. As for this conventional technology, electromagnetic wave cover of a rectification 
machine, an inverter, a control circuit board, and a between is not performed, Since the measure 
against control of the radiated noise emitted out of a device and the measure against control of 
the radiated noise which invades into a device from the outside of a device are not taken into 
consideration, it has the problem that a control circuit malfunctions easily. 
[0010]The power converter indicated to JP,2-13266,A, Since the vent for a rectification 
machine, a smoothing capacitor, an inverter, etc. which are main circuit electronic autoparts 
being arranged on a cooling fin base, being sealed with lower casing, and cooling the main circuit 
electronic autoparts themselves is not provided, Each main circuit electronic autoparts are not 
directly exposed to cooling wind blows, and each main circuit electronic autoparts must be 
cooled only by cooling from a fin part, and it has the problem that there are few chilling effects. 
[001 1]This conventional technology like what was indicated to JP,8-130884,A mentioned above, 
Since the cooling fan which cools a cooling fin, and the vent which takes in cooling wind blows 
are arranged on about 1 straight line and is being fixed to the position whose control circuit 
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board is higher than the flow of the wind by a cooling fan, Cooling according cooling of a control 
circuit board to a free convection must be expected, and must be performed, and it has the 
problem that there are few chilling effects. Also in the case of structure which a guide is 
provided in the air duct for cooling fin cooling, and a part of air capacity in an air duct is 
branched along with a guide, and is passed to a control board, this conventional technology, The 
temperature of the cooling fin which cools the rectification machine which are the main heating 
sources in a power converter, and an inverter becomes high, and. Even if the temperature of the 
cooling wind blows in an air duct also becomes high and branches to the control circuit board 
side by a guide in a part of air capacity in this air duct that carried out the rise in heat, The 
chilling effect of a control circuit board cannot be raised, but rather than cooling by a free 
convection, the cooling capability of a control circuit board is worsened depending on the case, 
and it has the problem that the wind of a temperature higher than the rise in heat by the control 
circuit board itself may be sent. 

[0012]The purpose of this invention solves the problem of the conventional technology 
mentioned above, and heighten the chilling effect of a power converter, and. It is in providing a 
power converter with high reliability which can aim at cover of the radiated noise to a control 
circuit, control of the discharge radiated noise to the outside of a device, invasion control of the 
radiated noise into a device, and absorption of a radiated noise. 
[0013] 

[Means for Solving the Problem]A power converter which consists at least of one side of a 
rectification machine from which said purpose changes exchange into a direct current according 
to this invention, and an inverter which changes a direct current into exchange, In a power 
converter with which said power converter is constituted [ covering / wrap ] by having in a 
cooling fin attached to a cooling fin base, a control circuit which controls said power converter, 
and said power converter and said control circuit, A vent for a cooling-wind-blows suction which 
became independent to said control circuits is provided in said covering, and it is attained by 
cooling fan which is the same cooling source by cooling a cooling fin and a control circuit with 
predetermined air capacity simultaneous, respectively. 

[0014]Said power converter and other electronic autoparts are connected to said purpose on a 
cooling fin base, A position of said covering corresponding to between a cooling fin base where 
these main circuit electronic autoparts are arranged, and control circuit boards which constitute 
said control circuit, And a vent for a cooling-wind-blows suction which became independent in a 
position of said covering corresponding to between a control circuit board and the upper 
surfaces of said covering is provided, and it is attained by cooling fan which is the same cooling 
source by cooling a cooling fin, main circuit electronic autoparts, and a control circuit with 
predetermined air capacity simultaneous, respectively. 

[001 5]A high current board with which said purpose provided a main circuit conductor which 
connects said power converter and other electronic autoparts, a gate drive circuit which drives a 
power converter, a DC voltage detection circuit, and a power supply circuit for control circuits, A 
position of covering corresponding to [ have a control circuit board which constitutes said 
control circuit, and ] between said cooling fin base and said high current boards, A position of 
covering corresponding to between said high current board and said control circuit boards, With 
and a cooling fan which a vent for a cooling-wind-blows suction which became independent in a 
position of said covering corresponding to between said control circuit board and the upper 
surfaces of said covering is provided, and is the same cooling source. It is attained by cooling a 
cooling fin, main circuit electronic autoparts on a high current board, and a control circuit with 
predetermined air capacity simultaneous, respectively. 

[0016]As mentioned above, by this invention's making a vent which became independent, 
respectively correspond to a circuit component which should be cooled, and providing it, A 
cooling fan which is the same cooling source enables it to distribute cooling wind blows to 
predetermined air capacity, respectively, and a rise in heat of electronic parts of a rectification 
machine, an inverter and a control circuit, and a circuit established in a high current board can 
be maintained within constant value. 

[0017]Said purpose a control circuit board which provided a control circuit Tabular metal, 
http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fwww4.i... 2008/1 0/1 7 



JP,11-069774,A [DETAILED DESCRIPTION] 



4/9 ^— V 



Support to a performing-to tabular whole surface or one side of synthetic resin-metal plating 
shield plate, and Or this shield plate, A main circuit conductor, a power supply circuit for control 
circuits and a gate drive circuit, and its power supply circuit, A cooling fan brings near a high 
current board which provided a DC voltage detection circuit on the same substrate by an 
opposite hand, and it is attained by providing predetermined space between predetermined 
interval ****, and a shield plate and a high current board, and providing these in the upper 
surface of a cooling fin as a heat sink between cooling fans. 

[0018]Since a shield plate is formed between a control circuit and a main circuit by constituting 
in this way, a radiated noise emitted from a main circuit is covered by shield plate, and the 
control circuit can operate, without being stabilized and producing malfunction. 
[0019]Said purpose provides two or more vents in the anti-cooling source side (opposite hand of 
a cooling fan) of covering which performed metal plating to metal or a synthetic resin at the 
whole surface or an inner surface, A shield plate and a high current board are covered and two 
or more vents divided by this shield plate and a high current board are attained by having 
provided so that it might be distributed for cooling of electronic parts of cooling of a control 
circuit, and high current board loading and cooling of a main circuit conductor, a rectification 
machine, and an inverter. 

[0020]This invention can also control a radiated noise which can prevent it from a radiated noise 
leaking disorderly out of a device, and having an adverse effect on peripheral equipment by 
providing a shield cover as mentioned above, and invades in a device from the exterior of a 
device. 

[0021]It is good to provide a hole or a notch in a cooling source side edge part of a shield plate 
which supports a control circuit board which provided a control circuit, and a high current board. 
[0022] 

[Embodiment of the Invention]Hereafter, a drawing explains the embodiment of the power 
converter by this invention in detail. 

[0023] Drawing 1 is an exploded perspective view showing the structure of the power converter 
by one embodiment of this invention, the sectional view which drawing 2 looked at from the side 
of the power converter by one embodiment of this invention, and the sectional view which 
drawing 3 looked at from the cooling-wind-blows incorporation mouth side of the power 
converter by one embodiment of this invention, in drawing 1 - drawing 3 — 1 — a rectification 
machine and 2 — a smoothing capacitor and 3 — an inverter and 4 — a high current board and 
4a — a main circuit conductor and 4b — as for a shield plate, and 7 and 7a, as for a shield plate 
support material and 8, a cooling fin base and 6 are [ a cooling fan and 12 ] shield covers a 
control circuit board and 1 1 discharging resistance and 5. 

[0024]The power converter by one embodiment of this invention shown in drawing 1 - drawing 3 , 
The rectification machines 1, such as a regenerative-control possible converter constituted by 
the rectification circuit or semiconductor device by the rectifier diode which changes exchange 
of commercial alternating current power etc. into a direct current, The inverter 3 by the voltage 
type inverter which comprised the smoothing capacitor 2 which carries out smoothness of the 
direct current voltage of the rectification machine 1, and a high frequency switching element 
which changes a direct current into exchange of desired frequency is arranged and constituted 
on the cooling fin base 5 which has the cooling fin 5a. And a body part projects the smoothing 
capacitor 2 to the cooling fin 5a side, and it is attached to the cooling fin base 5 so that the 
terminal may come on the cooling fin base 5. 

[0025]The main circuit conductor 4a which connects between the terminals of main circuit 
electronic autoparts of 3, such as the rectification machine 1, the smoothing capacitor 2, and an 
inverter, to the high current board 4, The discharging resistance 4b to the smoothing capacitor 2 
and electronic autoparts which are not illustrated, such as a gate drive circuit (or base drive 
circuit), a power supply circuit for control, and a voltage detector, are provided. And main circuit 
electronic autoparts of 3, such as said rectification machine 1, the smoothing capacitor 2, and an 
inverter, are arranged in the cooling fin base 5 so that the contact button of each terminal area 
of said main circuit conductor 4a may correspond. This terminal area is bound tight on a screw, 
and it is electrically connected, and, thereby, the high current board 4 is fixed on main circuit 
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electronic autoparts. 

[0026]The shield plate 6 to metal or synthetic resins, such as copper, aluminum, and iron, 
copper, It is formed of the member etc. which performed metal plating, such as aluminum, and a 
predetermined interval is vacated and supported from the high current board 4 by the support 
materials 7 and 7a stood through the hole 4a which lets the support material 7 which was able to 
be opened on the cooling fin base 5 at the both-ends side of the high current board 4 pass. On 
the control circuit board 8, the control circuit by the microcomputer etc. which control the 
rectification machine 1 and the inverter 3 is arranged, this control circuit board 8 establishes the 
interval of the grade which does not contact the shield plate 6 via the support material 9, and 
fixing support is carried out on this shield plate 6. 

[0027]The rectification machine 1, the inverter 3, and the main circuit conductor 4a in which the 
embodiment of this invention makes the shield plate 6 the part of the support member of the 
control circuit board 8, and this shield plate 6 is a source of release of a radiated noise as 
mentioned above, Since it is arranged between the control circuits on the control circuit board 8 
which is the easiest to be influenced by a noise, it becomes possible to perform control where 
the control circuit was covered from the radiated noise, and was stabilized. 

[0028]The signal wire 10 has told the control signal of the control circuit provided on the control 
circuit board 8 to the inverter 3 and the rectification machine 1 via the gate drive circuit of the 
high current board 4. The cooling fan 1 1 is being fixed to the cooling fin base 5 and front-face 
side of the cooling fin 5a via the cooling-fan fixed seat 1 1a so that it may jump out on the upper 
surface in part from the cooling fin base 5. 

[0029]The high current board 4, the shield plate 6, the control circuit board 8, and the cooling fin 
base 5 which were mentioned above are covered with the shield cover 1 2 which performed metal 
plating, such as copper and aluminum, to the whole surface or the inner surface of metal, such 
as copper, iron, and aluminum, or a synthetic resin. Two or more vents e are formed in the 
cooling fan 1 1 and the opposite side, and this shield cover 12 is fixed to the front and rear, right 
and left side of the upper part of the cooling fin base 5 on the screw 13. The holding part inner 
surface of this shield cover 12 is processed into the inverted-L character form as shown in 
drawing 2 and the A section of drawing 3 , and it is provided with the structure which increases 
the touch area of a holding part with the cooling fin base 5, and is fixed so that a radiated noise 
may not leak outside. 

[0030]The embodiment of this invention so that drawing 2 may show between the cooling fin 
base 5 and the high current board 8 between the high current board 8 and the shield plate 6 and 
between the control circuit board 8 and the upper surface of the shield cover 1 2, The air duct- 
like space F, G, and H is formed and the vent e provided in the shield cover 12 is formed 
corresponding to the position of this space. And the state of the cooling wind blows which flow 
into the space F, G, and H of the shape of an air duct mentioned above is shown in drawing 2 as 
N1-N5. 

[0031]In one embodiment of this invention constituted as mentioned above, now, now, In the size 
of L1 and the direction of the shield plate 6, the size of the inner surface of the longitudinal 
direction (direction into which cooling wind blows flow) of the shield cover 12 is prescribed that 
the relation of L1>L2 >=L3 is realized by one embodiment of this invention, when the size of the 
direction of L2 and the high current board 4 is set to L3. And both the high current board 4 and 
the shield plate 6 are filled in the vent side of the shield cover 12, and are arranged, and he is 
trying for the interval d of the inner surface by the side of the cooling fan of the shield cover 12 
and the shield plate 6 to turn into an interval which is several centimeters, as shown in drawing 
2. 

[0032]The cooling wind blows N1-N3 which flow by having structure which was mentioned above 
into the space H of the shape of an air duct between the control circuit board 8 and the upper 
surface of the shield cover 1 2, It enters from the vent e of the shield cover 1 2, it is led by the 
shield plate 6, and flows smoothly with N1-N2-N3, and cooling the controlling circuit part article 
provided in the control circuit board 8, it will be discharged by the cooling fan 1 1 and will be 
carried out. The cooling wind blows N5 flow into the space F of the shape of an air duct formed 
of the cooling fin base 5, the high current board 4, and the both side surfaces of this shield cover 
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12 inner surface. This space carries out the duty of the air duct for drawing the cooling wind 
blows N5 which cool main circuit electronic autoparts, such as a rectification machine, an 
inverter, and a smoothing capacitor. Similarly the cooling wind blows N4 flow into the space G of 
the shape of an air duct formed of the high current board 4, the shield plate 6, and the both side 
surfaces of shield cover 12 inner surface, and the circuit component on the high current board 4 
is cooled. 

[0033]As mentioned above, the air duct-Hike space H, G, and F is formed, and the embodiment of 
this invention. Two or more vents e provided in the shield cover 12 are arranged at the position 
of such space, It is distributed by the high current board 4 and the shield plate 6, and as a result, 
it means that two or more vents e for exclusive use were formed in each of the air duct-like 
space H, the space G, and the space F, and as shown in the cooling wind blows N1-N5, the flow 
of smooth cooling wind blows can be acquired. 

[0034]The air duct-like space H, G, and F can obtain the fresh amount of cooling wind blows 
which each needs by changing the number or size shape of a vent, and this invention 
embodiment mentioned above can maintain the rise in heat of the electronic parts in the space 
of the shape of each air duct, etc. within constant value. By the embodiment of this invention 
mentioned above using a synthetic resin for the shield plate 6 and the shield cover 12, and 
plating copper, aluminum, etc. to the whole surface or inner surface, The weight saving of the 
whole device can be attained and the advantage of becoming advantageous to support of the 
shield plate 6 can be acquired. 

[0035]Though natural, compared with generation of heat of the main part by the rectification 
machine 1 and the inverter 3, the air capacity passed to the air duct-like space H, G, and F 
since there is little calorific value of the electronic parts on a substrate is a part of air capacity 
which can be obtained with the cooling fan 1 1, and most cooling wind blows are passed at the 
cooling fin 5a side. 

[0036] Drawing 4 is a figure showing the structure of the power converter by other embodiments 
of this invention. The example shown in drawing 4 shows the shape of the high current board 4 
and the shield plate 6, and the flow condition of cooling wind blows, and since it is the same as 
that of the example shown in drawing 1 - drawing 3 , the cooling fan, the shield cover, etc. are 
not illustrated. In drawing 4 , 14 is a hole, 15 is a notch and other numerals are the same as that 
of the case of drawing 1 - drawing 3 . 

[0037]The embodiment of this invention shown in drawing 4 considers it as the internal surface 
dimension (a size and a size of rectangular directions of the flow direction of cooling wind blows) 
of the shield cover 12 which is not illustrating the high current board 4 and the shield plate 6 for 
radiated-noise cover, and the almost same size, It is considered as the structure which formed 
the hole 14 for cooling-wind-blows passage, and the notch 15 in the end by the side of the 
cooling fan 5 of the high current board 4 and the shield plate 6. 

[0038]The control circuit provided on the control circuit board 8 is provided by this on the 
cooling wind blows N3 to cool and the high current board 4, and A gate drive circuit and its 
power supply circuit, The cooling wind blows N5 which cool the power supply circuit of the power 
supply supplied to a voltage detector and a control circuit and the cooling wind blows N4 which 
cool the discharging resistance 4b, the rectification machine 1 arranged on the cooling fin base 5, 
the smoothing capacitor 2, and inverter 3 grade k main circuit electronic autoparts, As shown in 
drawing 4 , flow each electronic parts can fully be cooled smoothly. 

[0039]Although the hole 1 4 is established in the high current board 4 and it has formed the 
notch 15 in the shield plate 6, the example shown in drawing 4 , Cover of a radiated noise and a 
good chilling effect can be acquired like [ it is good also as a structure where both the high 
current board 4 and the shield plate 6 form the hole 14 or the notch 15, and ] the case of the 
embodiment described by drawing 1 mentioned above - drawing 3 . 

[0040]Next, in the embodiment mentioned above, the reason for having made the size of the high 
current board 4 and the shield plate 6 into the almost same size (almost the same as that also of 
the size of the inner surface of the shield cover 12) as the field of the cooling fin base 5 is 
explained. 

[0041 ]The high current board 4 also needed to be miniaturized with the miniaturization of a 
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power converter, however the case where loading of ********** which should be mounted by 
miniaturization is difficult has produced the high current board 4. In order for the embodiment of 
this invention to solve the above-mentioned point and to enlarge the high current board 4, The 
size is made into the almost same size as the field of the cooling fin base 5, the notch 15 is 
made into the size for passage of necessary minimum cooling wind blows, and it makes it 
possible to carry electronic parts also in the vacant portion which remains in the both sides of a 
notch. 

[0042]In order to cover a radiated noise, the shield plate 6 is good as the same size as the size 
of the inner surface of the shield cover 12 to keep a crevice from being made between the inner 
surface of the shield cover 12, and the shield plate 6, and its how to also twist the hole 14 is still 
better. Then, the embodiment of this invention mentioned above forms the hole 14 of the 
necessary minimum size for passage of cooling wind blows, and he is trying to also cover 
invasion of the radiated noise from the both-ends corner of the hole 1 4. 

[0043] Drawing 5 is a figure showing the structure of the power converter by the embodiment of 
further others of this invention. The example shown in drawing 5 is an example which connected 
main circuit electronic autoparts with busbar (copper bar), and was constituted instead of the 
main circuit conductor which made unnecessary the high current board used by the embodiment 
mentioned above, and was formed in the high current board. In drawing 5 , 4 d is busbar and other 
numerals are the same as that of the case of drawing 1 - drawing 3 . 

[0044]The embodiment of this invention shown in drawing 5 t he contact button of main circuit 
electronic autoparts, such as the rectification machine 1, the smoothing capacitor 2, the inverter 
3, and the discharging resistance 4b, Direct continuation is carried out with the busbar 4d as a 
main circuit conductor, and the shield plate 6 is fixed to the support materials 7 and 7a like the 
case of the embodiment described to the upper part by the above-mentioned, and it is 
constituted. Fixing support of the control circuit board 8 which established the control circuit in 
the field where main circuit electronic autoparts have been arranged, and the opposite side like 
the case of the above-mentioned embodiment is carried out to this shield plate 6, and it is 
covered by the shield cover 12 so that these whole may be included. The shield cover 12 is 
being fixed to the upper side of the cooling fin base 5. 

[0045]The shield plate 6 and the shield cover 1 2 are constituted by the member which 
performed metal plating, such as copper and aluminum, to the whole surface or one side (the 
shield cover 12 is an inner surface) of metal, such as copper, iron, and aluminum, or a synthetic 
resin. Two or more vents e are formed in the opposite side (confrontation side) of the cooling fan 

1 1 at the shield cover 1 2. These vents e are formed so that it may correspond to the position of 
the space which carries out the duty of the air duct formed between the shield plate 6 and the 
upper surface of the shield cover 12, and between the fin base 5 and the shield plate 6. From the 
internal surface dimension L1 of the shield cover 12, the size L2 of the shield plate 6 was made 
small, the shield plate 6 was brought near by the vent e side, and the interval d of shield cover 

12 inner surface by the side of the cooling fan 11 and the end of the shield plate 6 (d**L1-L2) 
has opened it. 

[0046]By having composition which was mentioned above, the space between the cooling fin 
base 5 and the shield plate 6 carries out the duty of an air duct, and the embodiment of this 
invention explained by drawing 5 is discharged outside by the cooling fan 1 1, while the cooling 
wind blows which entered from the vent e cool main circuit electronic autoparts. The space 
between the shield plate 6 and the shield cover 12 carries out the duty of an air duct, and while 
the cooling wind blows which entered from the vent e cool the control circuit board 8, it is 
discharged outside by the cooling fan 1 1 through space with the above-mentioned interval d. 
[0047]As mentioned above, two or more vents e provided in the shield cover 1 2. Since the vent 
which was divided up and down into two by the shield plate 6, and was divided into the upper 
part turns into a vent of the speciality which cools the control circuit board 8 and two or more 
vents divided into the bottom turn into a vent of the speciality which cools main circuit 
electronic autoparts, Since a cooling fin, main circuit electronic autoparts, and a control circuit 
board are cooled by respectively fresh cooling wind blows, a chilling effect can be heightened. 
[0048]In each embodiment described by the above-mentioned, wave absorption material is stuck 
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on the whole surface or one side of the shield plate 6 and the shield cover 12, Or can make the 
shield plate 6 absorb the radiated noise generated from the rectification machine 1 or the 
inverter 3 also by applying a wave absorption paint, and stop can be prevented from reaching the 
control circuit on the control circuit board 8, and. The radiated noise which can make the shield 
cover 12 able to absorb a radiated noise, and can control the outflow of the radiated noise from 
a power converter to the exterior, and invades into a device from the exterior of a power 
converter can also be controlled. 

[0049]Although the embodiment of this invention mentioned above has formed two cooling fans, 
it may form many fans for a cooling fan well also as one piece with required air capacity. And 
what is necessary is just to consider two or more of these cooling fans to be one unit, when two 
or more cooling fans are formed. 

[0050]As mentioned above, the embodiment of this invention so that it may flow also into the 
cooling fin base surface side which has arranged main circuit electronic autoparts according to a 
rectification machine, a smoothing capacitor, an inverter, etc. in some cooling wind blows 
obtained by a cooling fan, A vent is arranged to a shield cover, and the control circuit board was 
supported with the shield plate, the predetermined interval was separated and this shield plate, 
the high current board which formed the main circuit conductor, and the cooling fin base are 
arranged. 

[0051]By having brought near the embodiment of this invention mentioned above by two or more 
vent side provided in the shield cover, and having arranged the high current board and the shield 
plate to the upper side of a main circuit electronic-autoparts arrangement surface at a two-step 
pile, The control circuit board which was divided into the space of three layers and provided the 
required control circuit of cooling in each space, The main circuit conductor and loading circuit 
which were established in the high current board, and main circuit electronic autoparts are 
arranged, and two or more vents of respectively exclusive use corresponding to the space of the 
shape of three air duct are formed, and he is trying to be further led in the cooling wind blows 
which entered from the vent at a shield plate or a high current board. 

[0052]Since the embodiment of this invention is discharged outside by a cooling fan after the 
cooling wind blows from a vent cool the control circuit on a control circuit board, the electronic 
parts on a high current board, the average, and main circuit electronic autoparts by having the 
composition mentioned above, The rise in heat of the main circuit conductor on a high current 
board, a circuit component, the controlling circuit part article on a control circuit board, and main 
circuit electronic autoparts can be maintained within constant value, and it can be made not to 
produce a temperature problem. 

[0053]The embodiment of this invention mentioned above from a rectification machine or an 
inverter to the radiated noise emitted The weakest control circuit, That is, since [ which covered 
the radiated noise with the shield plate with which the control circuit constituted by memories, 
such as a one chip microcomputer, ROM, and RAM is supporting the control circuit board ] it is 
protected, stable control can be performed. The embodiment of this invention mentioned above 
can also control the radiated noise which can control the radiated noise which flows into the 
exterior of a power converter, and invades from the outside of this power converter by a shield 
cover. The embodiment of this invention mentioned above can provide a power converter with 
high reliability which attained the weight saving by using for a synthetic resin the shield plate and 
shield cover which performed metal plating, such as copper and aluminum. 

[0054]Although it was described that the embodiment of this invention mentioned above was a 
power converter provided with a rectification machine, a smoothing capacitor, and an inverter, 
This invention can apply a rectification machine or the power converter only by either of the 
inverters also to the power converter constituted by having, When using the inverter which is 
provided with the inductance for smooth instead of a smoothing capacitor, and constitutes a 
current type inverter, it can apply similarly. However, what is necessary is to have the 
inductance for smooth, and just to constitute inductance as external, when inductance becomes 
large-sized and cannot store inside a device. 
[0055] 

[Effect of the Invention]As explained above, according to this invention, heighten the chilling 
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effect of a power converter, and. A power converter with high reliability which can aim at cover 
of the radiated noise to a control circuit, control of the discharge radiated noise to the outside 
of a device, invasion control of the radiated noise into a device, and absorption of a radiated 
noise can be provided. 



[Translation done.] 
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[0 0 3 5] 4*s % 3*&fc#e>, IDIOMS l fcJ8!S*S 
*i^>*i/^-e®jl^(75^WH, g, F(^i-jE*ii, 

•So 

[0 0 3 6] H4tt;t&H0ft0gfflgMH;:.fc&ff37£ 

S$E 4 , *s—A> Mg 6 £ J"&*P*0*jL«»«r* L 
^SP^rv, A K#^— #{40 l ~0 3 K 

T s 14 {45a:, 1 5 tt^SB-Cfc 9 , flfeO^ttia 1 ~ 

[0037] H4^-r^Pjro^ft^«8(^ ±mmm 

IRA tM/^Ifffl->-/k«6 i£0^LTlV,£ 30 
^^/vK*^i 2cortS^& (^*P®<D^ti;£lfl]tf> 

t f S-A> YU 6 b <D$ffl7r > 5 ffillO— 
SPIUlilfflW^l 4 S 9Jfc«i 5^K(tfc«3gt Lfct 

[0 0 3 8] r^fci!J % MfPlBllgl%8±K:Rtf£>*L 
fcfflfP@»Sri&i|!i-$}&3IJRN 3 , ±«^KS4±(cK 

4 b §r^*p-r5^*PJl.N4 N * 5±(CiB 40 

[0039] 04^1-Mte, **SIE2£IK4K::A: 
14, S'— /i> KS 6 fcfcJfc* l 5«rKrfCV^S*5, ±m 
ffiWfc 4 , v"- A> 6 ©i* fc k ft 1 4 * tzlttyXffi 
1 5£i£tf-<5«gi LT^£<, 1534 Lfc0 1 ~0 3 [c 
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[0 0 4 0] Wi6Ufclllte»»^v^-c, ^cflKK 
lfi4StF->-/U MS 6 <D±x* ££\ ?p-*P7^ 
5 (^tfij fc C±(i" InJ {is—A* H # /<— 1 2 WrtB^Tt- 

[0041] «aaaus«©*fflfcfc#v\fc*jfca&IE4 

'>L^±m^fflg4£7v#<-f5fe£>(c, ^<0±#$ 
1 5 4r^S*/MS©ft*paeDiiifi©fc»©^:# Jil, 

[0 0 4 2] 4fc, ~>-/wK*K6«, »c*ty^XS:JtlR 
±%£t LT->— A- K*^— 1 2 <D?mbi/—J\' K^6 

14^its Jtl 4©pj4g§|5=»— ^b©iiclt/-<X 
0«Afe«-r?> «fc 5 LTV^o 
[0 0 4 3] H 5 lt*%W<D * b J: 5 

/<- ^i«9^lEl^«^p B p^^LT#)^Lfc 
«F -§-(401 ~0 3 i 1?*> 5 0 

[0044] 05 \c^^mn<Dmmnm\-t. 

MR 6 iJ«ftt 7 , 

-1211, ^*P7^^-<-^5W±g|5{IlJffiiC@^$tvT 

[0 0 4 5] 7^jb\ 'y—jV KtS 6 t v— A- K*^— 1 2 
t(4, M, 7;K = ^Af©41, 4fc(i, ^-fifcttf 
Il»^ffi*fci4^-ffi (->"-/l/F*^12BW) (c 

rvn ©s^fffi (Mfetffi) t-«»©aiL?L e mm b 

W-12©±ffitOW, 7^y<-X5i'> 

-a MR 6 t ©IWfc^^ixSjajtroft S Sr-fS^w 
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1 2C0rtffiThffiL 1 <fc 5, v"— ^K«6^«feL 2 
0>;fr«r/h£<U /^K«6Si, iiS7Leffl!lt^*, 
?^*py r v 1 1 K*^— l2rtffit K 

«6tf>i8£tf>IBPBd (d = Ll-L2) iSRlJtfe^TV^ 

[oo46] m5\z£<9mm Ltz^mm<ommwmit, 
— * 5 £ ^— * K« 6 t ©mosiB^*at©ft g £ L 

v— tv K«6 i: K*^- 12t ® 

8 &^£p Lfttf* biifrifcwiaiH a ^w^m^m-ox 

[0 0 4 7] HflsE Lfc ct 0 iC, Kj&/<— 1 2 

ft P>;Jx7c1f ic<Z>il&?L e ft, *s—)\> b*m 6 fc «t V) ±T(- 
2 ##J $ ft, ±« t-##J $ ^aiUL^IHfPlillSifiK 8 

[0 0 4 8] ft;fc\ *ft&T?IMJ Lfc#HJg^fi*5VN 
T, "s—tV K4K 6 1 5^-/1/ K#^— 1 2 £ W^kffi^fcfi 

ft*-*-* i £ K i o r t> , >K»t§ 1 3 

-r-§\ ffiimiags*^8±wftiiffli[Hiss{ca^^< a ± 5 

[0 0 4 9] ll^Lfc#389?©ISJ6?Bt8B:, ^n?7 ^ 

£2{Bi£tf"tv^#\ ^S*(c«t!9^7r^*lfi 
4rL-Cfc.fc< % $ ©7r ^SrlKtfTt. J; 

v\ -tut* *«:©?&*P7r^S:R»tfc»^^^ cro 

[0050] ffiigLfcJ; 5 U:#3B93©0IJfe?£ffiW:, 
icilSrft.&gEfiU ;$>o v v--/v KSfcJ; D ttWIslttS 
[0051] Sfc, iffl3*L;M*W<03llig&«H£* 
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nw©^Mrtt^©jK.s*fw»iEi»s:ia:»tfcfla«iiii 

*««atfffcKrt&Jx*:^lilllJ»#iiWllil 
[0052] *&9i0Xtt£!6»\ Wilibfcfll^^x 

[0 0 5 3] HU^Lfc^BJ^^JS^fi, l« 

Sv^fW^lelBSx -Tft^*>^ ^yf^^ay, RO 

v--^ \t#s<—b ^rfflV^S r i ic ± 5 , gS^SrHofc 
[0054] ftfc\ WiELfc*«W©iato»«tt» 

30 ¥?|3yf>t, ^»^{ixS*7J^m^S 

tic, ^-m^ffyv-iDftfry^mm^^yjrfy 

40 [0 0 5 5] 

[Hffi«ffi¥ftl^?l] 

[0 1 ] *»w©-*itog«ij!:a: a«*aaa6«©«a 
50 [02] Tmmn-mmmmzz&nxmimmvmm 
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